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PURPOSE: To produce a hot dip Al coated steel sheet excellent in heat resistance, corrosion 
resistance, and high temp, strength by applying an Al alloy of specific composition to the 
surface of a steel sheet of specific composition by hot dipping and forming a layer of an 
intermetallic compound, composed essentially of Al and Fe, between the steel sheet and the 
plating layer. 

CONSTITUTION: The surface of a low carbon steel sheet, having a composition containing, 
by weight, <0.02% C, 0.6-2% Mn, 0.1-0.5% Ti, <0.004% N, 0.01-0.08% Al, and further one or 
>2 kinds among <1.5% Si, <0.1% P, and <0.0003% B, is plated with molten Al having a 
composition which contains 2-12% Si, <1 .0% Fe, 0.005-0.3% Mn, and 0.002-0.005% Cr and 
in which the total content of Zn and Sn as impurities is regulated to ^1%. By this procedure, 
an intermetallic compound resulting from the reaction between the steel sheet and the Al 
plating layer and consisting of 25-50% Fe, 3-18% Si, 0.1-5% Mn, 0.05-0.8% Cr, and the 
balance Al is formed to <5/im thickness between both. 
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ABSTRACT: 

PURPOSE: To produce a hot dip Al coated steel sheet excellent in heat 
resistance, corrosion resistance, and high temp, strength by applying an Al 
alloy of specific composition to the surface of a steel sheet of specific 
composition by hot dipping and forming a layer of an intermetallic compound, 
composed essentially of Al and Fe, between the steel sheet and the plating 
layer . 

CONSTITUTION: The surface of a low carbon steel sheet, having a composition 
containing, by weight, <0.02% C, 0.6-2% Mn, 0.1-0.5% Ti, 0.004% N, 0.01-0.08% 
Al, and further one or ≥2 kinds among <1.5% Si, <0.1% P, and <0.0003% B, is 
plated with molten Al having a composition which contains 2-12% Si, <1.0% Fe, 
0.005-0.3% Mn, and 0.002-0.005% Cr and in which the total content of Zn and Sn 
as impurities is regulated to ≤l%. By this procedure, an intermetallic 
compound resulting from the reaction between the steel sheet and the Al plating 
layer and consisting of 25-50% Fe, 3-18% Si, 0.1-5% Mn, 0.05-0.8% Cr, and the 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A steel component is C at weight %. : 0.02%or less Mn:0.6 - 2%Ti:0.1 - 0.5%N : It adds to 
less than [ 0.004% ] aluminumiO.0 1-0.08%. Further Si: Less than [ 1.5% ] P : Less than [ 0.1% ] B : 
Contain 0.0003% or less of one sort, or two sorts or more, and the average presentation on the front face 
of a steel plate whose remainders are Fe and an unescapable impurity element substantially by weight % 
The remainder consists of aluminum substantially Fe:25 - 50%Si:3 - 18%Mn:0.1 - 5%Cr:0.05 to 0.8%. 
It has an intermetallic-compound enveloping layer [ as / whose thickness is 5 micrometers or less ]. On 
the front face of this intermetallic-compound enveloping layer further and by weight % Si: The melting 
aluminizing steel plate excellent in the thermal resistance characterized by for the remainder consisting 
of aluminum substantially 2 - 12%Fe:l%or less Mn:0.005 - 0.3%Cr:0.002 to 0.005%, and Zn in an 
impurity and Sn content having the enveloping layer which is 1% or less in total, and corrosion 
resistance. 

[Claim 2] A steel component is C at weight %. : 0.02%or less Mn:0.6 - 2%Ti:0.1 - 0.5%N : It adds to 
less than [ 0.004% ] aluminum:0.0 1-0.08%. Further Si: Less than [ 1.5% ] P : Less than [ 0.1% ] B : 
0.0003% or less of one sort or two sorts or more are contained. The remainder becomes the steel plate 
whose remainders are Fe and an unescapable impurity element substantially from aluminum 
substantially Si:3 - 12%Fe:0.5 - 2.5%Mn:0.05 - 1.0%Cr:0.02 to 0.15%. And Zn in an impurity, the 
manufacturing method of the melting aluminizing steel plate excellent in the thermal resistance to which 
Sn content is characterized by carrying out melting aluminizing by the plating bath which is 1% or less 
in total, and corrosion resistance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the melting aluminizing steel plate excellent in the 
thermal resistance used mainly for an automobile exhaust air system material, household electric 
appliances, various heat instruments, building materials, etc., high temperature strength, and corrosion 
resistance, and its manufacturing method. 
[0002] 

[Description of the Prior Art] A melting aluminizing steel plate is a steel plate which has the aluminizing 
layer (henceforth a plating layer) which mainly consists of aluminum, and the layer (henceforth an alloy 
layer) which consists of a galvanized steel plate and an intermetallic compound which is a reactant of 
aluminum, and excelling in thermal resistance and corrosion resistance is known. Taking advantage of 
these features, it is extensively used for building materials, such as an automobile exhaust air system 
material, home electronics which are mainly concerned with a heat instrument, a roof, and a wall, etc. 
Although a stainless steel plate is excellent in thermal resistance and corrosion resistance similarly, the 
melting aluminizing steel plate is cheaper than a stainless steel plate, and the application is spreading in 
recent years. However, much invention whose needs to the product which raised thermal resistance and 
high temperature strength further add various elements to breadth and an aluminizing negative is made. 
For example, since the thing (JP,5-21978,B) which added Ti in the plating negative since thermal 
resistance was increased, and high temperature strength were increased, these people already indicated 
what added elements, such as Ti, Mn, and P, (JP,2-61541,B). On the other hand, in order to raise 
corrosion resistance, many examples which add an element to an aluminizing bath are also seen. For 
example, there is a manufacturing method of the plating steel plate with which the example of the steel 
plate which has less than [ Si:3% ] and a plating layer containing Mn:0.5-4% adds Cr:0.01-2% during a 
plating bath to JP,6-1 1906,B again in JP,63-23264,B. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in invention 
which was described above. For example, although it was effective to a plating defect [ like un- 
galvanizing ] whose heat-resistant improvement effectiveness by Ti is, it was not what has the usual 
aluminizing steel plate and a difference from a viewpoint of the thermal resistance of the plating itself. 
Moreover, Ti is added for the heat-resistant reservation also about the steel which increased high 
temperature strength, and it had the same problem from the point of thermal resistance. Also in 
invention which adds an element during a plating bath on the other hand, in order not to raise the 
temperature of a plating bath, the addition of the element to a plating bath needed to be restricted to the 
constant rate, and there was a trouble that it was difficult to add an addition to the extent that corrosion 
resistance can fully be raised. 
[0004] 

[Means for Solving the Problem] This invention offers the melting aluminizing steel plate excellent in 
the thermal resistance which conquers the above-mentioned old fault, high temperature strength, and 
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corrosion resistance, this invention persons repeat an experiment variously about the property of the 
steel component exerted on many properties of a melting aluminizing steel plate and a plating layer, and 
an alloy layer, and came to acquire the following knowledge. That is, when compound addition of Mn 
and the Cr was carried out at the aluminizing bath, these elements were not distributed in a plating layer 
at homogeneity, but it found out condensing notably to an alloy layer. This is the phenomenon observed 
notably, when compound addition of the element concerned is carried out, and in the concentration of 
these elements in a plating layer, the remainder specifically condenses into an alloy layer by about 1 of 
an addition / five to 1/10. Especially these elements condense to the upper part, i.e., the plating layer, 
and the alloy layer interface of an alloy layer. Therefore, the melting aluminizing steel plate which 
becomes possible [ inventing the layer which raised the concentration of the alloying element which has 
effectiveness in corrosion resistance and thermal resistance ], and has the becoming presentation to write 
found out having the markedly excellent corrosion resistance and thermal resistance compared with the 
conventional steel plate. 

[0005] Moreover, each of Sn under plating bath and Zn is elements which check the corrosion resistance 
of an aluminizing steel plate remarkably. For this reason, it is necessary to restrict the sum of these 
impurity element to below a constant rate. Mn, the corrosion resistance by Cr addition, and the heat- 
resistant improvement effectiveness were mentioned above — as — Mn of a plating layer-alloy layer 
interface, and Cr - concentration ~ it is surmised that it is for a layer to contribute notably to the 
corrosion resistance at the time of the thermal resistance of a steel plate or corrosion progressing. 
[0006] Mn and Cr which were described until now - concentration - the heat-resistant improvement 
effectiveness by the layer originates in the plating layer itself However, it is possible to also control the 
catastrophic oxidation from a plating defect by using Ti addition steel as a plating negative to the 
becoming plating bath to write, and the thermal resistance which was extremely excellent synthetically 
can be obtained. That is, in addition to own thermal resistance of a plating layer improving the steel 
which contains Ti as a plating negative, and contains Mn, P, B, etc., and is excellent in high temperature 
strength, if Mn and Cr addition bath are used as a plating bath, the thermal resistance of the non- 
galvanized section is also gained and it becomes possible to obtain the melting aluminizing steel plate 
which was excellent in high temperature strength at coincidence. After **(ing), and the above- 
mentioned plating steel plate's containing C, Mn, Si, Ti, N, aluminum, and B of the amount of 
specification as a plating negative and carrying out specified quantity addition of Mn, Cr, Fe, and Si of 
the amount of specification during a plating bath, the sum of Sn and Zn of an impurity can be 
manufactured with restricting to the amount of specification. 

[0007] This invention is explained concretely below. According to this invention, as a plating negative 
C:0.02% or less, Mn:0.6-2%, Si: 0.1-1.5%, Ti:0.1-0.5%, N:0.004% or less, Contain aluminum:0.01- 
0.08% and B:0.003% or less, and a steel plate [ as / whose remainders are Fe and an impurity element 
substantially ] is used. The remainder substantially on the front face Fe:25-50%, Si:3-18%, Mn:0.1-5%, 
and Cr:0.05-0.8% with aluminum [ an average presentation ] It has an alloy layer [ as / whose thickness 
is 5 micrometers or less ]. On the front face further And Si:2-12%, Fe: The melting aluminizing steel 
plate which the remainder consists of aluminum substantially and has a plating layer [ as / whose sum 
total of Sn and Zn in an impurity is 1% or less ] is offered less than [ 1% ], Mn:0.005-0.3%, and 
Cr:0.002-0.05%. Moreover, as a manufacturing method of this melting aluminizing steel plate, the 
remainder consists the above-mentioned steel plate of aluminum substantially Si:3-12%, Fe:0.5-2.5%, 
Mn:0.05-1.0%, and Cr:0.02-0.15%, and the manufacturing method galvanized by plating bath [ as / 
whose sum of Zn and Sn in an impurity is 1% or less ] is offered. 

[0008] The reason for limitation of this invention is explained below. The presentation of a plating 
negative is explained first. 

C: If C content increases, generally grain boundary deposit carbide will increase in number, and the 
intergranular corrosion of steel will be promoted. Moreover, C is the element which checks thermal 
resistance, and from these semantics, little direction of C is desirable and limits it to 0.02% or less in this 
invention. 

Mn:Mn is an element contributed to the ordinary temperature and high temperature strength of a steel 
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plate, and in order to secure the reinforcement in 600 degrees C or more, it is required 0.6% or more. On 
the other hand, Mn is the element which spoils the moldability of steel to coincidence, and if contained 
exceeding 2%, workability will deteriorate remarkably. For this reason, an upper limit is specified in this 
amount. 

[0009] Ti:Ti is an element which reacts with O which invades from the inside C and N of steel, or the 
outside, and raises the thermal resistance of an aluminizing steel plate. For this effectiveness, it is about 
20 times as required as the total quantity of C and N as an amount of Ti, and the minimum was made 
into 0.1% as a need [ of corresponding to the industrial reduction possible value (C+N:0.003-0.004%) of 
C and N ] content. On the other hand, since the effectiveness to the thermal resistance of Ti is saturated, 
an upper limit is made into 0.5%. 

N: The lower one of N is desirable from being the element which checks the workability of steel and 
being the element which combines with Ti and raises the amount of need Ti. Therefore, it limits to 
0.004% or less. 

Although it adds in order to adjust the oxygen in steel in the refinement process of molten steel, since 
too much aluminum: aluminum checked checking aluminizing nature and causing non-galvanized 
generating and the workability of a steel plate when there was, it made the minimum, and made the 
upper limit 0.08% 0.01%. 

[0010] In addition to the above-mentioned component, in this invention, one sort of the further 
following component or two sorts or more can be added. 

Si: Si is an element which makes ordinary temperature and high temperature strength rise. Although 
reinforcement becomes large so that there are many the additions, it is also the element which Si 
generates Si oxide on a steel plate front face at a plating process by one side, and checks plating 
wettability. Therefore, an upper limit is limited to 1.5%. 

P: P also raises ordinary temperature and high temperature strength like Si. Although reinforcement 
becomes large so that there are many the additions, if addition exceeds 0.1%, weldability, such as 
producing a crack in the spot welding nugget section, will be worsened. For this reason, an upper limit is 
made into 0.1%. 

B: B deposits as a B compound in the grain boundary, controls coarsening at the time of an elevated 
temperature, and has the improvement effectiveness in high temperature strength accompanying it. 
However, if an addition increases, hardening will be performed by the welding heat etc., and it hardens 
too much, and the ductility of a weld zone is spoiled. For this reason, an upper limit is limited to 0.3%. 
[001 1] Next, the presentation of a plating layer and the bath presentation of a manufacturing method are 
explained. 

Si: As mentioned above in the melting aluminizing steel plate, in addition to an aluminizing layer, a very 
hard and weak alloy layer generates, and this layer checks plating adhesion. In order to lessen this effect, 
Si was usually added about 10% during the plating bath, and the thickness of an alloy layer is controlled. 
Also in this invention, Si is added for the same purpose. For this purpose, the amount of Si under plating 
bath is indispensable for 3%, and the amount of Si in the plating layer at this time becomes 2% or more. 
Since the big and rough primary phase Si will generate in a plating layer and it will have a bad influence 
on corrosion resistance on the other hand if Si is added too much, an upper limit is made into 12%. The 
amount of Si in a plating layer at this time is also about 12%. 

[0012] Fe:Fe is eluted from a plating negative or the device in a bath, and it is not going to add it 
positively especially in this invention. Usually, it contains about 0.3 to 0.8% also in the plating layer. 
Since Fe has a bad influence on corrosion resistance, little direction is desirable and it makes the upper 
limit in a plating layer 1%. Although it is more desirable as essentially few, it is difficult to remove 
completely by the element mixed unescapable as mentioned above. Moreover, removing by the 
unescapable element during a bath is next to impossible. Since it will become easy to carry out the 
erosion of the device in a bath if it decreases by force, the lower limit under bath is made into 0.5%. 
Since the appearance dirt of corrosion-resistant inhibition or a dross reason comes out, the upper limit 
under bath is made into 2.5%. 

[0013] Mn: Especially this element is important in this invention. It is the element which condenses to 
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an alloy layer and has remarkable effectiveness in corrosion resistance, thermal resistance, etc., and in 
order to demonstrate the effectiveness, at least 0.05% is required for a plating bath. When you galvanize 
by this plating bath, since it contains in a plating layer, let this concentration at it be a lower limit in a 
plating layer 0.005%. On the other hand, the solubility under plating bath of Mn is about 0.6% in 650 
degrees C which is the usual plating temperature. aluminum-Mn — duality — although the solubility of 
Mn is made into about 1% in the system state diagram, it is thought that solubility falls in the bath which 
contains Si about 10%. It is necessary to raise bath temperature for melting Mn 0.6% or more, and if it 
does so, an alloy layer will produce the problem that become easy to grow up thickly and plating 
adhesion deteriorates. For this reason, the upper limit of Mn concentration in a bath is made into 1%. 
Mn concentration in a plating layer when galvanizing by this bath is a maximum of about 0.5%, and let 
it be an upper limit in [ Mn ] a plating layer with this. 

[0014] Together with Cr:Mn, it is an element too important for this invention. The effect of Gr on 
corrosion resistance is especially large, and it has the effectiveness of condensing Mn to an alloy layer. 
In order to expect the corrosion-resistant improvement effectiveness, it is required 0.002% or more in a 
plating layer. For that, 0.02% or more needs to be added during a bath. The solubility to a plating bath is 
low like [ Cr ] Mn, and if you are going to make it dissolve more than this at about 0.1% by 650 degrees 
C, bath temperature must be raised too. Then, in order that an alloy layer may grow thickly, let 0.15% be 
the amount upper limit of Cr(s) in a bath. Since the amount of Cr(s) in a plating layer at this time is 
about 0.05%, it makes this value the upper limit of the amount of Cr(s) in a plating layer. Although Cr 
solubility in aluminum is 0.4% in an aluminum-Cr binary-condition Fig., it is thought that solubility has 
fallen in the same reason as Mn. 

[0015] When compound addition of Cr and Mn is carried out, now about the reason both elements 
condense to an alloy layer, it is still indefinite, but in order that the stable intermetallic compound of a 
Cr-Mn-Fe (-aluminum-Si) system may generate, it is possible that Cr and Mn move to a negative side 
with high Fe concentration. 

Zn, Sn: These are all elements which check the corrosion resistance of aluminum greatly and bring 
white rust generating forward. For this reason, the sum of these elements is limited to 1% or less during 
[ both ] a plating layer and a bath. 

[0016] Next, the reason for limitation of an alloy layer presentation is explained. 
Si: As mentioned above, Si:3-12% is added during a plating bath from the purpose of alloy layer growth 
suppression. Si concentration in the alloy layer at this time is 3 - 18%. Therefore, the inside Si of an 
alloy layer limits within the limits of this. 

Fe: The reaction of aluminum of a plating bath and Fe of a negative mainly generates an alloy layer. Fe 
concentration in the alloy layer at this time becomes 25 - 50%. Therefore, the inside Fe of an alloy layer 
limits within the limits of this. 

[0017] Mn: Mn added during the bath condenses to an alloy layer by the effectiveness of Cr, as 
mentioned above. Many engine performance, such as corrosion resistance, oxidation resistance, and 
adhesion, improves sharply according to this effectiveness. At least 0.1% of Mn is required for such 
effectiveness to show up. One side and since there is an upper limit in Mn concentration in a bath as the 
beam above-mentioned was carried out, Mn concentration in an alloy layer also has an upper limit. This 
is 5%. 

Cr as well as Cr:Mn condenses to an alloy layer. It is thought that Cr also has effectiveness in corrosion 
resistance, and the effectiveness demonstrates effect at 0.05% or more. The upper limit of Cr is also 
0.8% depending on the amount of Cr(s) which can be added to a plating bath. 

[0018] About an alloy bed depth, if too thick, in order to check plating adhesion, an upper limit is set to 
5 micrometers. In order that an alloy layer may check plating adhesion, since the thinner one is 
desirable, especially a minimum does not prepare. In the usual operating condition, an alloy bed depth is 
2-3 micrometers. The aluminizing steel plate by this invention has the outstanding corrosion resistance. 
As the reason was mentioned above, it is thought that Mn and Cr which condensed in the alloy layer 
upper part (an interface near [ with a plating layer ]) have done effect greatly. In the mold goods with 
which it is mentioned that propagation of the corrosion from an end face and a scratch is greatly 
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controlled as a description of this invention article, and it includes the crack and spot welding part at the 
time of shaping, high corrosion resistance is expectable, this invention article can also perform zero 
frequency span guru processing, in order to make an appearance beautiful. Moreover, using it from the 
purpose of initial rust proofing, performing chromate treatment which uses a chromic acid as a principal 
component does not spoil the main point of this invention, either. 
[0019] 

[Example] Next, it is explained in more detail that it is also at an example about this invention. The steel 
of the usual hot-rolling and some kinds of steel components as shown in Table 1 of 0.8mm of board 
thickness which passed through the cold-rolled process was used as a plating negative, and melting 
aluminizing was performed in clean-heating- furnace-reducing furnace type Rhine. It is plating coating 
weight with the plating blasting-fumes wiping method Double-sided about 120 g/m2 It adjusted and 
scraped off after cooling. Under the present circumstances, it galvanized by having added Si, Mn, and Cr 
as a plating bath component, and the plating of a good appearance was possible. In this way, the 
obtained aluminizing steel plate was evaluated. The evaluation approach is shown below. Moreover, 
manufacture conditions are summarized in Table 2, and an evaluation result is summarized in Table 3. 
[0020] 
[Table 1] 
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3.0 


IS 


5 


A 


9.5 


1.9 


0.93 


0.04 






rao 


9.0 


A AA 

0.44 


A 14 

0.13 


A AAC 

U.Uw 






11 K 
11.0 


ou.o 


3 <; 

u.u 








3.9 




6 


A 


A C 

9.5 


O A 

2.0 


A OA 


A AC 






655 






ft nc 


0 009 






11.8 


37.6 


1.2 


0.20 






2.8 




7 


A 


9.5 


2.0 


0.30 


0.13 






68b 




0.43 


0.04 


0.02 








11.2 


38.0 


1.3 


0.41 






3.0 


8 


A 


9.5 


2.0 


0.30 


0.03 


o.s 


0.41 


655 


9.0 


0,25 


0.05 


0.004 


0.32 


0.40 


11.2 


37.4 


1.2 


0.11 


U.uD 


u.UO 


9 7 




9 


B 


9.5 


2.0 


0.30 


004 






655 


9.0 


0.44 


0.04 


0.005 


— 


— 


11.2 


37.5 


1.6 


0.11 






2.8 




10 


C 


9.4 


2.0 


0.30 


0.04 


— 


— 


cct: 


9.0 


0.44 


0.04 


O.005 


— 


— 


11.2 


37.5 


1.7 


0.12 








2.8 




11 


D 


9.4 


2.0 


0.30 


0.04 


— 


— 


655 


9.0 


0.44 


0.04 


0.005 


— 




11.2 


37.6 


1.5 


0.12 


— 


— 


2.5 1 




12 


E 


9.3 


2.0 


0.30 


0.04 


■ — 


— 


655 


9.0 


0.45 


0.04 


0.005 






11.3 


36.9 


1.5 


A iA 

0.12 


— 




2.8 




1 


A 


9.4 


2.0 


0.01 






— 


655 


9.1 


0.45 










11 A 

11.4 


Oft R 


A AA 

U.UZ 




— 


— 


2.5 




2 


A 


9.5 


1.9 


1.12 


0.04 






733 


9.1 


0*45 


0.15 


0.005 






11.9 


ijr a 

ob.U 


4.0 


U.iO 


- — 


— 


5J_ 


it 








654 


9.0 


0.42 


0.23 


O.00L 






11.5 


37.5 


0.5 


0.04 


— 


— 


2.6 


IlElliHiraiEEaCEl 






718 


9.1 


0.46 


0.04 


0.02 






11.5 


36.7 


1.3 


0.61 






5.6 




n 


o 


9.4 


2.0 


0.30 


0.03 




QrS8 


655 


9.0 


0.16 


0.05 


0.004 


0,60 


0,57 


11.0 


37.3 


1.4 


0.10 


0.39 


0.00 


A 7 

2.7 


« 


6 


£ 


9.4 


2.0 


0.30 


0.04 






655 


9.0 


0.44 


0.04 


0.005 






U.2 


37.3 


1.5 


0.12 






2.8 




7 


G 


9.4 


2.0 


0.30 


0.04 






655 


9.0 


0.44 


0.04 


0.00b 






11.2 


37.6 


1.8 


0.12 






2.8 


ft 


8 


H 


9.4 


2.0 


0.30 


0.04 






655 


9.0 


0.45 


0.04 


0.00b 






11.1 


37.5 


1.5 


0.12 






2.7 




9 


X 


9.4 


2.0 


0.X 


0.04 






655 


9.0 


0.45 


0.04 


0.00b 






11.1 


37.3 


1.5 


0.11 






2.7 




10 


jr 


9.4 


2.0 


0.30 


0.04 






655 


9.0 


0.45 


0.04 


0.006 






11.2 


37.4 


1.5 


0.11 






2.8 



[0022] 
[Table 3] 

S3 nm ft mm x 





# 


BMH4(g/n*) 


ft 0 » ftfftt 




On) 




mm 


tteffff 






SST 












W<X> 


Cs/a*) 






1 


8.2 


427 


2 


2 


O 


11.2 


18.1 


37.2 


38 


O 




2 


8.9 


691 


2 


2 


O 


11.1 


18.1 


37.2 


39 


0 


* 


3 


8.2 


411 


1 




0 


11.2 


18.1 


37.2 


29 


© 




4 


7.4 


368 


1 




O 


11.2 


18.1 


37.2 


21 


® 


5 


7.5 


344 


2 




O 


11.3 


18.1 


37.2 


15 


O 




6 


10.2 


424 


2 




O 


11.3 


18.1 


37.2 


30 


<§> 




7 


5.3 


412 


3 




O 


11.3 


18.1 


37.2 


29 


O 


M 


8 


15.2 


614 


1 




O 


11.2 


18.1 


37.2 


28 


O 




9 


8.3 


426 


1 




O 


10.7 


18.6 


33.2 


27 


O 




10 


8.8 


421 


1 




O 


10.1 


18.2 


30.5 


27 


® 




11 


8.7 


440 


1 




O 


10.9 


19.2 


35.1 


32 


® 




12 


8.5 


435 


1 




O 


11.1 


2P,3 


37.9 


30 






1 


20.5 


1178 


3 




O 


11.2 


18.1 


37.2 


78 






2 


7.3 


343 


4 




O 


11.2 


18.1 


37.2 


20 


x (mm 


ft 


3 


19.3 


458 


2 




O 


11.3 


18.1 


37.2 


35 


x <mfw 


4 


4.7 


415 


4 




O 


11.3 


18.1 


37.2 


29 


x (mm 


« 


5 


24.7 


620 


1 




O 


11.2 


18.1 


37.2 


34 


x <mm> 


6 


8.2 


431 


1 




O 


11.8 


11.5 


41.4 


31 


x (S£$4£) 




7 


8.6 


438 


1 




X 


8.0 


20.0 


23.4 


30 


x cfetrft) 


M 


8 


8.9 


440 


4 




X 


8.1 


23.1 


24.3 


35 


x (mm 




9 


8.7 


429 


1 




X 


8.1 


22.1 


25.2 


29 


x (mm 




10 


8.4 


423 


1 




0 


5.1 


22.1 


38.0 


29 


x <mmm) 



m ®e$m-. <mnz. om. x^s 



[0023] (1) A plating layer, an alloy layer presentation analytical method ** plating layer : only the 
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plating layer was exfoliated by electrolysis exfoliation in 3%NaOH+l%AlC13 and 4H2 O, and 
quantitative analysis of each element was carried out as plating layer presentation part coacervation. 
** ** QQid i a y er: formation after the above-mentioned electrolysis exfoliation — the alloy layer was 
exfoliated with soda, alloy layer presentation part coacervation was obtained, and quantitative analysis 
of each element was carried out. 

[0024] (2) Corrosion resistance test : three sorts of following trials were performed. 

** It is JIS to a sample with a salt spray test dimension of 70x150mm. Z The salt spray test based on 

2371 was performed on the 30th, and corrosion weight loss was measured. 

** It was immersed in the solution of Table 4 for 30 minutes, and the sample with an automobile 

exhaust air system simulation water condensation immersion test dimension of 70x1 50mm was dried at 

70 degrees C for 30 minutes. The corrosion weight loss after a 1000 cycle deed and a trial was measured 

for this cycle. 

[0025] 

[Table 4] 

^ 4 KKttofllA (ppm) 



cr 


so« z - 


SOj 2 " 


C0 3 2 " 


N0 3 - 


PH 


1000 


3000 


1000 


1000 


100 


8 



[0026] (3) Plating adhesion : the two following sorts of trials were performed. 

** Impact bending of the piece of a trial was carried out to the configuration as shown in reverse bend 
trial drawing 1 , the plating exfoliation situation of the bending section was observed, and the score was 
given. The criteria of a score are shown below. 

criticism Point Radical semi- — 1 with no abnormalities - 2 a plating layer ~ crack initiation 3 Four 
with punctiform plating exfoliation Five with foil-like plating exfoliation diameter of complete plating 
exfoliation ** cupping draw trial blank: - 50mm diaphragm depth: - 10mm die-radius: ~ 2mm 
diameter of punch: - spinning was performed on the 33mm above-mentioned conditions, and the plating 
exfoliation situation of a lateral portion was observed. The criteria of a score are the same as that of the 
reverse bend trial of**. 

[0027] (4) 48hr retention of the sample with a heat resistance test dimension of 100x1 00mm was carried 
out at 800 degrees C, and the oxidation increase in quantity after 5 cycle repeat and a trial was measured 
for this cycle by making into 1 cycle the process cooled after that. 

(5) It fabricated for the diameter of 80mm of press-forming nature phi in 40mm depth, and generating of 
a crack estimated the moldability. 

O: with no crack xxrack generating [0028] (6) Weldability I groove matching TIG arc welding was 
performed, the Erichsen test was carried out at least to the weld zone, and ductility was evaluated. 
Welding condition: Current 95 A Electrical-potential-difference 1 IV Speed-of-travel 300 mm/min The 
elevated temperature tensile test was performed with the arc length of 1.5m (7) high-temperature- 
strength test temperature of 600 degrees C, and tensile strength and elongation were evaluated. 
[0029] 

[Effect of the Invention] The aluminizing steel plate obtained by this invention has extremely excellent 
thermal resistance and high temperature strength. Also in a severe environment still like a salt fog or an 
automobile exhaust air system water condensation immersion environment, there are few board 
thickness phenomena by corrosion. Therefore, it is thought that this ingredient is very promising as an 
automobile exhaust air system ingredient for which stainless steel can be substituted. 



[Translation done.] 
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(72)3SW# 


*E 








SW»*A«^«lKJil«"1 1 * 1 # 


St 






b *faa**:£&ti^ttsagrft 






(72)$SWt 


Hi 








sraHwwi^mFfliKattJwr 1 # n» 


«f 






B*fitif*££ttAttSaBf?rft 






(72)SM8# 


/MlJ JSBS 








MJMIAJHlfmaDMMr 








b *mm*£VJ\mwmiPi 






(74)ftl!A 







(54) WSfctt, «tM, B«tltlr«nfc»«7;VSJ6t)**«RWE-0«J«fe 



(57) imi 

Hftfi] (1)C:0. 02%OT. Mn:0. 6- 
2%. Ti : 0. 1-0. 5%. N : 0. 004%& 
T, A 1 : 0. 0 1 — 0. 0 8%, JJfcS i , P, BO 

e : 25-50%, Si : 3-18%. Mn : 0. 1- 
5%.Cr:0. 0 5-0. 8%, ffifctfiA 1 X'hhk 

3**IBM64llJI**U EK^^Mcs i : 2- 
1 2%, F e : 1 %OT, M n : 0 . 0 0 5-0 . 3 
%, C r : 0 . 0 0 2-0 .0 5%, &m<A 1 T\ * 
tt W Z n , S n £«#£H-C 1 %JjlTT'S> S «k 0 % 

mm ttrttmrnr* s *> ^ s ««. 

( 2 ) ( 1 ) E«Qillft»0MK»S i : 3-1 2 
%, Fe : 0. 5-2. 5%. Mn : 0. 0 5-1 . 0 
%, C r : 0. 0 2-0. 1 5%, 1 
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(2) 

1 

C : 0. 0 2%OT 
Mn : 0. 6-2% 
Ti : 0. 1-0. 5% 
N : 0. 0 0 4%fcTF 
A 1 : 0. 0 1-0. 08% 

izmtxmz. 
s i : i . 5%ar 

P : 0. 1XJ2TF 10 
B : 0. 0 00 3%JilT 

Fe : 25-50% 
S i : 3-18% 
Mn : 0. 1-5% 
Cr:0. 05-0. 8% 

■gwmmomiz, ms%x\ 

S i : 2-1 2% 

Fe : 1%WT ' 

Mn : 0. 005-0. 3% 

Cr : 0. 002—0. 005% 

aw^mtwKA i . a*o*wni+<oz n , s 
no., 

[HH&H2] «|fcihWS*%T\ 30 
C : 0. 0 2%WT 
Mn : 0. 6-2% 
Ti : 0. 1-0. 5% 
N : 0. 0 04%JilT 
A 1 : 0. 0 1-0. 08% 

S i : 1 . 5%lilT 
P : 0. 1%OT 
B : 0. 0 00 3%OT 

v^mmtm>7c%X'h hm&z. 

S i : 3-1 2% 
Fe : 0. 5-2. 5% 
Mn : 0. 05-1. 0% 
Cr : 0. 02-0. 1 5% 

BW^MaWfcA 1 «t . *>oWM<OZ n , S 
ntt&tfZstX' 1 %&TX'S>&b'> § f&Ti§ilT/US 

imvmazmi] 50 
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2 

[0001] 

<rm&mzm-h ^nx-hh . 

[0002] 

afttt, msmzmtizzttfrntix^h. ztih^m 

HA. JSffi. ^fc'^Mff^tJKJEtffifflStlTV^ 

CftolM+CT i fcaanLfcfcO (^¥5-2 1 
9 7 8#&«) . RtfWMMtetftfcfcfcT i . M 
n. P^TC^^nUct^ (mt¥2-6 1 54 1 

^$8) mzmizm*ifc. fi±§-t£fc 

m{f ; m^6 3-2 3 2 64-f^|gt{iS i : 3 
%OT, Mn : 0. 5~4%£-£Wf£«>-o&JI£ : frt 
*«H8*>Wa*. tnm&6 - 1 1 9 0 6*&MWiC 
r:0. 0 l~2%**>o&$*fcSair**»o*#IK 

[0003] 

o . ms&iitiHzwmuzt'omi&zma 

[0004] 

T<9*Dj!.£f#£fc^*:. -T^i?*>T^Sy)^#jStM 
nfcCr ZiX^HM^ntmdZ 
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(3) 

3 

&WBtfcMfc§;h.ft«*'C, afcWfettfto****) 
^fto^O^titt*?) 1/5-1/1 osirc. 

ft. o4 9Woft«h£&«#ffife!|#fej§fl:-fft. «-> 

flfrMOTftifcirarffifcfcO. sKSt*****-** 

fcWJEtt fc MJRS SrW-TS i fc t Jlv xtf Lfc . 10 
[00 05] 4£. WoftiS+OSn, ZnttWffifc 

ft. i^ftifife^»Bi^tf)*lli--)e«felTtclWIR 
-fft&gtf&ft. Mn. Cr»feJ;a»&tt. ItSfett 
fflJ^*Jiffifi*l,fcJ:3fe. #>oftl-££l#ffi?)M 

n, c rmwtimswmMt* biwimtmmi 

[00063 ZtltTj&VzM n . C r Strife <t ft» 
JSMM±^dtoo&JB*Ofc<afej8B*ftfcW* 20 
6. fc fcftWo ft i§fe*fUT. WoftjgCScfc 

mMhti swj-t ft c t a^rtra o . ate«fc»&T 

fcLTTIfc-MrU Wn, P. B»**»UTJt 
&&J£feSixftg3$:. #>oft?gi:LTMn, CrgsMS 
Srffiffl-fftJ:. Woft«g#<o»^*>>Lbrft«feflll 

CDC, Mn, Si. Ti, N, A 1 , B&-£WU #>o 
ftig+felfjgM^Mn, Cr, Fe, S i ZmMMMO 

[0007] aT*mz%mizmiti. *mt 

Xtlii. Hb-y^mUtLXC : 0. 0 2%OT. Mn : 
0. 6-2%. S i : 0. 1-1. 5%, Ti : 0. 1 
-0. 5%. N : 0. 0 0 4%OT, A 1 : 0. 0 1- 
0. 0 8%. B : 0. 0 0 3KJaTS:**U SS5* { ^ 

««fe f e MPpfflhTmx'b zmmzm i . 40 

^cOSfflfe^fi&tfFe : 2 5-5 0%. S i : 3- 
18%, Mn : 0. 1-5%. Cr : 0- 0 5-0. 8 
%. S$#l£lfWfeA 1 X\ 5 umWrxb 

ft<to wu mzzcommzs i : 2-12 

%. Fe : 1%WT, Mn : 0. 0 0 5-0. 3%. C 
r : 0 . 0 0 2-0 .0 5%. mSHmWHtA I A>o 
& 0 . **0*lflirt»tf> SntZ nO£iW* 1 %OTTA 

LT. ±i£*)»fi*£Si : 3-12%. Fe : 0. 5- 50 
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4 

2. 5%. Mn : 0. 0 5-1 . 0%. Cr : 0. 0 2 

-o . 15%. mvfimnmzh 1 a^&o . a*-?*** 

fltfwOZ ntS n^ft* 1 1 WFCfcft J: 0 ft& 

[0008] vxT^mmm^z^xmmi . 

c : c^m^mi-t-mizmmmm^mmix. 
mcvm-m-kZim-th. ttzc\$m®&zmm-thTt 
mx\ znt>cr>mmfrt>c\t>j?%\,^ffm£L<. #is 
wziswz 0.02 mndotra . 

Mn : Mnltmmm.Xf&%&mzttlX&}-?& 
TiMX'h 0.60 0X^WHU**WW-*fc*>fctt 
0 . 6 KfeUbMFC* S.-JMn l±l§|B#felS0»tt 

tf&Mfc-f ft . - Ofc#>±IS£ - <9*fe«£t ft . 
[ 0 0 0 9 ] T i : T i (iSI+C , N. «HliJM&&»& 

fSAtft o t rjs 7* s wo ft mmm&z m± 

Zit&7iMX°hZ>. ZcvMkntztotziiTi&tLXC 
b N<D£frfi<0#j 2 0 flfeWC* 0 . C fc N 
fiSSRr»5r« (C + N : 0. 0 0 3-0. 0 0 4%) fe 
*WW-ftjH?£3r*i: LTTBI£ 0 . 1 %fc Lfc. 
T i <OiBRtt^^^JMW-S*36»6±]RS' 0.5% 
fc-fft. 

N : NliiJc0jDlttS:ll*-rft7t*T-. *fcTi 

ut^st i »fe*«)«7ai«r*«**»^«v*3wa* 

U\ ftoTO. 0 0 4%OTfeR5S-fft. 

a i : a i tefflnmmjMizti^xm*&&&m&-r 
ft>tftfe^jirrft ^coxhhtiK ^-rft'ft fc r/ws wo 

jDltt*HfWft»*»<5>TIHt 0 . 0 1%. ±m 0 . 
0 8%fcL^:. 

[ooio] *mix'it±u<omiztoixmizTUcr> 

1 84fctt 2«ULh^»^ft»* J T-ft ft . 
s i : s i li&fi. BfffiftK*±#*L«>ft7arc* 

ft. zcoffii}mmwzb'%imt±z<%z>tf. -ire 

S i te#>o ftXSTSHSaiifeS i KflSftSr4JfttT«> 
oftffiittt^iaW-f ftTtsrt't&ft. ^oT±IS$: 1 . 
5%feK^-fft. 

P : PfcS i fc[a|«feS?g. iSS3SS2:±#§^ft. * 
«D»*^^{lt'3SS(i^ft < «rft35*, ma»0 . 1 
%2r^Si.ft fcWitfXsK -y MSfJS^y ■/ hSSfefJ*i$:4 
tfcOtft*ir««tt*»fl:S**. iOfcrtJJR* 
0. l%i:-fft. 

B : Bii^^-SfeB-f^i: ITfltaiU 
fBSffl^-fb^WSflt. ^feffaHifflatKiaiJJ**^* 

ft. i^imammK^itmmmt'izxnmjx 
mhix. muz-m. Lxm^mm/Aimc o . 

^W±IS^0. 3%feH^tft. 

[ooii] #feWo ft«cosfiic&tfi!!iiffiw?§ia^fe 

HLTi»BB-rft. 
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5 

Si :m£T)\'ito-i%Mmziimj&Lfi:£?liZTtl>§ 

fc»(ca«ft-9 8!j§4>t:s i £ 1 oKgasani/c, 

«TS i £8sfllTt£. dcOgfttJO^tJi^o^jS+O 
Si»iftftlR3%ttfBBT. i<0«<0«>oS«|+<OS 
i»i2%J2LJtfc:$*. -*S i SftdllUfi?* k»o 

*.*fcft±R*l 2%fc"fi>. i«*Oto->*«+S i 10 
*i>l 2%ggT*S. 

[00 12] Fe : Fete* ->%WMh h Mi?S+«8#§ 
i OUffi LT< S t cot. *^CfcviT8fcS*Wfc: 

0. 3-0. 8X8***SiVO^. FettBJtttt 

hui» i . *mMt&%ifiiif'j?%^i3.m 

^IS^h.* 5 t*i. £ k JiUtt £ 2 . 5 % fc f 

[ 0 0 1 3 ] M n : ClCOTcSJi^BBdiS^T^aS 

«*>**7g*t. *««s«*«w*fcftfcw»o*» 

tcftft 0.05 SfliBBT* * . Cl<9tf> o § J8T*> o » 
ttofclfcttO. 0 0 5Ktt*ir3il*fctf> 

?§+<D?§ JMttt. ISWoJiSStfc 1.6 5 O'CCfc 
WCttO. 6 XT* 4. Al-MnZ5E*tt!BBTttM 
nO&jggfimXfcSJva^* 5 . Si£#3l0%-£- 

n £ 0 . 6 X£U:**»-riC{4J&a*±H'6^S!*«* 0 . 

£0±Hlil%fc-M>. iW»T»^*tff5i:*OK> 
o£«4>Mn«£(ift*0. 5X8*T*9. .riifck 
oT^o^l+Mn^iliSk-f-?.. 40 
[0014]Cr:Mni MX^T^li 0 ##SHcMB$r 
7C*T* 5.Cr {4?* ta8Att^)WP*«** < . * 
M n t -&Al(C«ftS-fr4»«*#t & . iH^tt(6l±^ 
**»WW-*fc*>fctt*>-3 * JI+fc 0.002 XfiLfc* 

ST* h . -r *>fc*>fcttiB4>fc 0.02 %\:)±<nmiiW 

■mX'h 6. Cr tMni Rttfcibo » JS^JBWK** 
fi<, 6 5 0'CTftO. 1%T. inJBLtJfflWS-frJ: d 

fcJWWOfc****:*)* 0. 1 5%Sr?8*Cr»±|® 
efc-fS. dOfc^O^o^l+CrftJiO. 05%S 50 
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